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After an access network device allocates an air interface resource
to a first communication channel, a first communication device /\ S101
sends a hello packet to a second communication device over the

first communication channel at a first frequency

Y

The first communication device detects whether service data 1s Y
transmitted over the first communication channel by using the air S102

Intertace resource
When detecting that the service data 1s not transmitted over the
first communication channel by using the air interface resource,
the first communication device switches the first frequency of $103
sending the hello packet to the second communication device to a v

second frequency

\

The first communication device sends a first frequency switching
message to the second communication device, where the first

frequency switching message 1s used for instructing the second /\ $104

communication device to switch the first frequency of sending a
hello packet to the first communication device to the second

frequency

FIG. 1
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A second communication device sends a hello packet to a
first communication device over a first communication /\
channel at a first frequency after an access network device 5201
allocates an air interface resource to the first

communication channel

v

When the first communication device detects that service
data is not transmitted over the first communication channel
by using the air interface resource and switches the first /\ $70)
frequency of sending a hello packet to the second
communication device to a second frequency, the second
communication device receives a first frequency switching

message sent by the first communication device

Y

The second communication device switches the first

frequency of sending the hello packet to the first (\ S203
communication device to the second frequency according to

the first frequency switching message

FIG. 2
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METHOD, DEVICE AND SYSTEM FOR
CONTROLLING AIR INTERFACE

RESOURCE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 15/380,313, filed on Dec. 15, 2016, which 1s a
continuation of International Application No. PCT/CN20135/
080437/, filed on May 30, 20135, which claims priority to
Chinese Patent Application No. 201410348769.2, filed on
Jul. 22, 2014. All of the atorementioned patent applications
are hereby incorporated by reference in their entireties.

TECHNICAL FIELD

The present application relates to the field of communi-
cations, and in particular, to a method, device and system for
controlling an air interface resource.

BACKGROUND

In a wireless communications system, when receiving
downlink service data sent by a core network device to user
equipment, an access network device allocates an air inter-
face resource for the user equipment, so that the access
network device 1s capable of sending the downlink service
data to the user equipment by using the air interface
resource. For example, in an LTE (Long Term Evolution)
system, the access network device may be a base station, the
user equipment may be a mobile phone, and the air interface
resource 1s a high frequency resource for transmitting infor-
mation between the mobile phone and the base station. A
frequency resource that can be used for transmitting infor-
mation 1s limited, and therefore saving should be made as
much as possible when the access network device allocates
the air interface resource to the user equipment.

In the prior art, in order to ensure that a communication
channel between user equipment and a core network device
1s normal and reachable, a hello keep-alive packet 1s sent
between the user equipment and the core network device
through an access network device. I a hello packet sent by
the user equipment or the core network device 1s detected
within a detection period, the access network device keeps
an allocated air interface resource to the user equipment. If
the hello packet sent by the user equipment or the core
network device 1s not detected within the detection period,

the access network device releases the air interface resource
that 1s allocated to the user equipment, so that another user
equipment uses the air interface resource.

However, 1n a practical application scenario, after acquir-
ing an air interface resource, user equipment may not
transmit service data by using the air interface resource for
a long time, for example, a user stays a long time at a web
page that has been loaded by user equipment. Because the
user equipment does not perform any new service activity,
the air interface resource 1s not used for transmitting service
data within the period, which causes air interface resource
waste.

SUMMARY

The present application provides a method, device and
system for controlling an air interface resource, which
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2

improves air interface resource utilization, so as to solve a
problem of air interface resource waste existing in the prior
art.

In order to achieve the foregoing objective, the following
technical solutions are employed 1n the embodiments of the
present application:

In a first aspect, a method for controlling an air interface
resource 1s provided, and the method includes:

sending, by a first communication device, a hello packet
to a second communication device over a first communica-
tion channel at a first frequency after an access network
device allocates an air interface resource to the first com-
munication channel, where the first communication channel
1s a communication channel, which passes through the
access network device, between the first communication
device and the second communication device, and the first
communication device 1s a core network device or user
equipment;

detecting, by the first communication device, whether
service data 1s transmitted over the first communication
channel by using the air interface resource;

switching, when it 1s detected that the service data 1s not
transmitted over the first communication channel by using
the air interface resource, the first frequency of sending the
hello packet to the second communication device to a
second frequency of sending the hello packet to the second
communication device, where the second frequency i1s less
than the first frequency; and

sending a {irst frequency switching message to the second
communication device, where the first frequency switching
message 1s used for instructing the second communication
device to switch the first frequency of sending a hello packet
to the first commumnication device to the second frequency.

In a first possible implementation manner of the first
aspect, the detecting, by the first communication device,
whether service data 1s transmitted over the first communi-
cation channel by using the air interface resource includes:

detecting traflic of the first communication channel
according to a preset tratlic detection period; and

determining, when the traflic of the first communication
channel 1s not detected within the traflic detection period,
that the service data 1s not transmitted over the first com-
munication channel by using the air interface resource.

With reference to the first possible implementation man-
ner of the first aspect, in a second possible implementation
mannetr, the method further includes:

switching, when the traflic of the first commumnication
channel 1s detected within the traflic detection period, the
second frequency of sending the hello packet to the second
communication device to the first frequency; and

sending a second frequency switching message to the
second communication device, where the second frequency
switching message 1s used for instructing the second com-
munication device to switch the second frequency of send-
ing the hello packet to the first communication device to the
first frequency.

With reference to the first aspect or the first possible
implementation manner, in a third possible implementation
mannetr, the method further includes:

recerving a Irequency switching message sent by the
second communication device when the second communi-
cation device detects the traflic of the first communication
channel and switches the second frequency of sending the
hello packet to the first communication device to the first
frequency; and
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switching, according to the frequency switching message,
the second frequency of sending the hello packet to the
second communication device to the first frequency.

In any possible implementation manner of the first aspect
to the third possible implementation manner, 1n a fourth
possible implementation manner, 1f the first communication
device 1s a core network device and the second communi-
cation device 1s user equipment, the method further
includes: sending a channel verification message to the user
equipment over the first communication channel when the
core network device receives a request message ol estab-
lishing a second communication channel and determines that
the second communication channel contlicts with the first
communication channel;

retransmitting, when the core network device fails to
receive a channel verification response message sent by the
user equipment, the channel verification message to the user
equipment over the first commumnication channel; and

instructing, 1f the core network device fails to receive the
channel verification response message sent by the user
equipment after retransmitting the channel verification mes-
sage to the user equipment N times, the access network
device to delete the first communication channel, where the
N 1s a natural number.

In a second aspect, a method for controlling an air
interface resource 1s provided, and the method includes:
sending, by a second communication device, a hello packet
to a first communication device over a first communication
channel at a first frequency alter an access network device
allocates an air interface resource to the first communication
channel, where the first communication channel 1s a com-
munication channel, which passes through the access net-
work device, between the first communication device and
the second communication device, and the second commu-
nication device 1s a core network device or user equipment;

receiving a {irst frequency switching message sent by the
first communication device when the first communication
device detects that service data 1s not transmitted over the
first communication channel by using the air interface
resource and switches the first frequency of sending a hello
packet to the second communication device to a second
frequency; and

switching, according to the first frequency switching
message, the first frequency of sending the hello packet to
the first communication device to the second Irequency,
where the first frequency 1s greater than the second ire-
quency.

In a first possible implementation manner of the second
aspect, the method further includes:

receiving, when the first communication device detects
traflic of the first communication channel and switches the
second frequency of sending the hello packet to the second
communication device to the first frequency, a second fre-
quency switching message sent by the first communication
device; and

switching, according to the second frequency switching
message, the second frequency of sending the hello packet
to the first communication device to the first frequency.

In a second possible implementation manner of the sec-
ond aspect, the method further includes:

switching, when traflic of the first communication channel
1s detected according to a preset traflic detection period, the
second frequency of sending the hello packet to the first
communication device to the first frequency; and

sending a frequency switching message to the first com-
munication device, where the frequency switching message
1s used for instructing the first commumcation device to
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4

switch the second frequency of sending the hello packet to
the second communication device to the first frequency.
In any possible implementation manner of the second
aspect to the second possible implementation manner, 1n a
third possible implementation manner, if the first commu-
nication device 1s a core network device and the second

communication device 1s user equipment, the method further
includes:

recerving a channel verification message sent by the core
network device when the core network device receives a
request message of establishing a second commumnication
channel and determines that the second communication
channel conflicts with the first communication channel; and

sending, according to the channel verification message, a
channel verification response message to the core network
device, so that the core network device maintains, according
to the channel verification response message, the air inter-
face resource occupied by the first communication channel.

In a third aspect, a communication device 1s provided, and
the communication device includes:

a sending unit, configured to send a hello packet to a
second communication device over a first communication
channel at a first frequency after an access network device
allocates an air interface resource to the first communication
channel, where the first communication channel 1s a com-
munication channel, which passes through the access net-
work device, between the communication device and the
second communication device, and the communication
device 1s a core network device or user equipment;

a detecting unit, configured to detect whether service data
1s transmitted over the first communication channel by using
the air interface resource; and

a processing unit, configured to switch, when the detect-
ing unit detects that the service data 1s not transmitted over
the first commumcation channel by using the air interface
resource, the first frequency at which the sending unit sends
the hello packet to the second communication device to a
second frequency, where the second frequency i1s less than
the first frequency; where

the sending unit 1s further configured to send a first
frequency switching message to the second communication
device, where the first frequency switching message 1s used
for instructing the second communication device to switch
the first frequency of sending a hello packet to the commu-
nication device to the second frequency.

In a first possible implementation manner of the third
aspect, the detecting unit 1s specifically configured to:

detect traflic of the first communication channel according
to a preset trathic detection period; and

the communication device further includes a determining
unit, configured to determine, when the trathic of the first
communication channel 1s not detected by the detecting unat,
that the service data i1s not transmitted over the first com-
munication channel by using the air interface resource.

With reference to the first possible implementation man-
ner of the third aspect, 1n a second possible implementation
manner, the detecting unit 1s further configured to detect the
tratlic of the first communication channel within the traflic
detection period;

the processing unit 1s further configured to switch the
second frequency of sending the hello packet to the second
communication device to the first frequency; and

the sending unit 1s further configured to send a second
frequency switching message to the second communication
device, where the second frequency switching message 1s
used for instructing the second communication device to
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switch the second frequency of sending the hello packet to
the communication device to the first frequency.

With reference to the thurd aspect or the first possible
implementation manner, 1n a third possible implementation
manner, the communication device further includes a rece1v-
ing unit, configured to recerve a frequency switching mes-
sage sent by the second communication device when the
second communication device detects the traflic of the first
communication channel and switches the second frequency
of sending the hello packet to the communication device to
the first frequency; and

the processing unit 1s further configured to switch, accord-
ing to the frequency switching message, the second fre-
quency of sending the hello packet to the second commu-
nication device to the first frequency.

In any possible implementation manner of the third aspect
to the third possible implementation manner, 1n a fourth
possible 1mplementation manner, 11 the commumnication
device 1s a core network device and the second communi-
cation device 1s user equipment,

the receiving unit of the communication device 1s con-
figured to recerve a request message of establishing a second
communication channel;

the determining unit 1s configured to determine, according
to the request message, that the second communication
channel conflicts with the first communication channel;

the sending unit 1s further configured to, send a channel
verification message to the user equipment over the first
communication channel; and

retransmit, when a channel verification response message
sent by the user equipment 1s not received, the channel
verification message to the user equipment over the first
communication channel; and

the processing unit 1s further configured to delete the first
communication channel 11 the channel verification response
message sent by the user equipment 1s not received after the
channel verification response 1s retransmitted to the user
equipment N times, where the N 1s a natural number.

In a fourth aspect, a communication device 1s provided,
and the communication device includes:

a sending unit, configured to send a hello packet to a first
communication device over a first communication channel
at a first frequency after an access network device allocates
an air interface resource to the first communication channel,
where the first communication channel 1s a communication
channel, which passes through the access network device,
between the first communication device and the communi-
cation device, and the communication device 1s a core
network device or user equipment;

a receiving unit, configured to receive a first frequency
switching message sent by the first communication device
when the first communication device detects that service
data 1s not transmitted over the first communication channel
by using the air interface resource and switches the first
frequency of sending a hello packet to the communication
device to a second frequency; and

a processing unit, configured to switch, according to the
first frequency switching message, the first frequency of
sending the hello packet to the first communication device to
the second frequency, where the first frequency i1s greater
than the second frequency.

In a first possible implementation manner of the fourth
aspect, the recerving unit i1s further configured to receive a
second frequency switching message sent by the first com-
munication device when the first commumication device
detects trathic of the first communication channel and
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6

switches the second frequency of sending the hello packet to
the communication device to the first frequency; and

the processing unit 1s further configured to switch, accord-
ing to the second frequency switching message, the second
frequency of sending the hello packet to the first commu-
nication device to the first frequency.

In a second possible implementation manner of the fourth
aspect, the communication device turther includes a detect-
ing unit, configured to detect traflic of the first communica-
tion channel according to a preset traflic detection period;

the processing unit 1s further configured to switch the
second frequency of sending the hello packet to the first
communication device to the first frequency; and

the sending unit 1s further configured to send a frequency
switching message to the first communication device, where
the frequency switching message 1s used for instructing the
first communication device to switch the second frequency
of sending the hello packet to the communication device to
the first frequency.

In any possible implementation manner of the fourth
aspect to the second possible implementation manner, 1n a
third possible implementation manner, 1f the first commu-
nication device 1s a core network device and the communi-
cation device 1s user equipment, the receiving unit i1s further
configured to receive a channel verification message sent by
the core network device when the core network device
receives a request message ol establishing a second com-
munication channel and determines that the second commu-
nication channel contlicts with the first communication
channel; and

the sending unit 1s further configured to send, according
to the channel verification message, a channel verification
response message to the core network device, so that the
core network device maintains, according to the channel
verification response message, the air interface resource
occupied by the first communication channel.

In a fifth aspect, an air interface resource control system

1s provided, and the air interface resource control system
includes an access network device, and the air interface
resource control system further includes a core network
device and user equipment, where the user equipment 1s
connected to the access network device, and the access
network device 1s connected to the core network device;

the core network device includes the communication
device according to any possible implementation manner of
the third aspect to the fourth possible implementation man-
ner, and the user equipment includes the commumnication
device according to any possible implementation manner of
the fourth aspect to the third possible implementation man-
ner; or

the core network device includes the communication
device according to any possible implementation manner of
the fourth aspect to the second possible implementation
manner, and the user equipment includes the communication
device according to any possible implementation manner of
the third aspect to the third possible implementation manner.

According to the foregoing solutions, when 1t 1s detected
that service data 1s not transmitted, by using an air interface
resource, over a communication channel that occupies the
air interface resource, a frequency at which communication
devices at both ends of the communication channel send a
hello packet 1s decreased, so that an access network device
cannot detect the hello packet within a packet detection
period. In thus way, the access network device releases the
air interface resource when the hello packet 1s not detected
within the packet detection period, so that the access net-
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work device may allocate the air interface resource to
another communication channel, thereby improving air
interface resource utilization.

BRIEF DESCRIPTION OF DRAWINGS

To 1llustrate the techmical solutions provided in the
embodiments of the present application more clearly, a brief
introduction on the accompanying drawings will be given
below. The accompanying drawings in the description below
are merely some of the embodiments of the present appli-
cation, based on which other drawings may be obtained by
those skilled 1n the art without any inventive eflorts.

FI1G. 1 1s a flow diagram of a method for controlling an air
interface resource according to an embodiment of the pres-
ent application;

FI1G. 2 1s a flow diagram of another method for controlling
an air interface resource according to an embodiment of the
present application;

FIG. 3 1s a flow diagram of another method for controlling
an air interface resource according to an embodiment of the
present application;

FIG. 4 1s a schematic structural diagram of a communi-
cation device according to an embodiment of the present
application;

FIG. § 1s a schematic structural diagram of another
communication device according to an embodiment of the
present application;

FIG. 6 1s a schematic structural diagram of another
communication device according to an embodiment of the
present application;

FIG. 7 1s a schematic structural diagram of another
communication device according to an embodiment of the
present application; and

FIG. 8 1s a schematic structural diagram of an air interface

resource control system according to an embodiment of the
present application.

DESCRIPTION OF EMBODIMENTS

The following clearly describes the technical solutions in
the embodiments of the present application with reference to
the accompanying drawings in the embodiments of the
present application. The described embodiments are merely
a part rather than all of the embodiments of the present
application. All of other embodiments obtained by persons
of ordinary skill 1n the art based on the embodiments of the
present application without any inventive efforts, fall into
the protection scope of the present application.

All embodiments below 1n the present application may be
applied to a plurality of wireless communications systems,
for example, a GSM (global system for mobile communi-
cation), a GPRS (general packet radio service) system and
an LTE system, and the like. Corresponding to different
wireless communications systems, the access network
device may be a BSC (base station controller) in the GSM
or GPRS system, or may be an eNodeB (evolved node B) 1in
the LTE system.

An embodiment of the present application provides a
method for controlling an air interface resource. As shown

in FIG. 1, the method includes:
S101. After an access network device allocates an air

interface resource to a first communication channel, a first

communication device sends a hello packet to a second
communication device over the first communication channel

at a first frequency.
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The first communication channel 1s a communication
channel, which passes through the access network device,
between the first communication device and the second
communication device. The first communication device 1s a
core network device or user equipment. When the first
communication device 1s a core network device, the second
communication device 1s user equipment; when the first
communication device 1s user equipment, the second com-
munication device 1s a core network device.

S102. The first communication device detects whether
service data 1s transmitted over the first communication
channel by using the air interface resource.

Specifically, the first communication device detects data
traflic and/or protocol trailic of the first communication
channel according to a preset trafiic detection period. When
the data trailic and/or protocol tratlic of the first communi-
cation channel 1s not detected within the trailic detection
period, 1t 1s determined that the service data 1s not transmit-
ted over the first communication channel by using the air
interface resource.

Exemplarily, 11 the first communication device i1s a core
network device and the second communication device 1s
user equipment, the core network device may detect, accord-
ing to a preset trathc detection period, whether downlink
data tratlic and/or protocol traflic that 1s sent to the user
equipment over the first communication channel exist/exists.
If the downlink data traflic and/or protocol trailic that 1s sent
to the user equipment over the first communication channel
do not exist within the preset traflic detection period, then 1t
may be determined that the user equipment does not perform
any data service. Therefore, the first communication device
may determine that service data 1s not transmitted over the
first communication channel by using the air interface
resource. IT the first communication device 1s user equip-
ment and the second communication device 1s a core net-
work device, the user equipment may detect, according to a
preset traflic detection period, whether data traflic and/or
protocol traflic, including uplink data traflic and/or protocol
tratlic, are/1s used by the user equipment. When use of the
data tratlic and/or protocol traflic 1s not detected within the
traflic detection period, i1t 1s determined that service data 1s
not transmitted over the first communication channel by
using the air interface resource.

S103. When detecting that the service data 1s not trans-
mitted over the first communication channel by using the air
interface resource, the first communication device switches
the first frequency of sending the hello packet to the second
communication device to a second frequency.

The second frequency 1s less than the first frequency.

S104. The first communication device sends a first Ire-
quency switching message to the second communication
device, where the first frequency switching message 1s used
for nstructing the second communication device to switch
the first frequency of sending a hello packet to the first
communication device to the second frequency of sending
the hello packet to the first communication device, so that
the access network device releases the air interface resource
occupied by the first communication channel when the hello
packet 1s not recerved within a packet detection period.

In a possible implementation manner of the present appli-
cation, both the core network device and the user equipment
may detect whether service data is transmitted over the first
communication channel by using the air interface resource.
Based on a priority principle, when either device detects that
the service data 1s not transmitted over the first communi-
cation channel by using the air interface resource first, the
device decreases a frequency at which the device sends the
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hello packet to the peer device and sends a frequency
switching message to 1instruct the peer device also to
decrease a frequency of sending a hello packet.

In addition, the first frequency and the second frequency
may be pre-configured by a user. It should be noted that, the
first frequency should enable the access network device to
receive the hello packet within the packet detection period,
and the second frequency should enable the access network
device to fail to recerve the hello packet within the packet
detection period. For example, the packet detection period 1s
20 s, and the first communication device and the second
communication device send one hello packet at the first
frequency every 10 s; 1n this case, the access network device
1s capable of recerving the hello packet within the packet
detection period. 1T the first communication device and the
second communication device send one hello packet at the
second frequency every 30 s; 1n this case, the access network
device cannot receive the hello packet within the packet
detection period. In this way, because the access network
device may release the air interface resource occupied by the
first communication channel when the hello packet 1s not
received within the packet detection period, the air interface
resource may be occupied by another communication chan-
nel that needs to transmit service data, thereby improving air
interface resource utilization. That 1s, the first frequency
should be greater than a packet detection frequency, and the
second frequency should be less than the packet detection
frequency, where the packet detection frequency=I1/the
packet detection period.

Further, after the access network device releases the air
interface resource occupied by the {first communication
channel, the first communication device switches the second
frequency of sending the hello packet to the second com-
munication device to the first frequency when detecting
traflic of the first communication channel within the trathic
detection period, and sends a second frequency switching
message to the second communication device, where the
second frequency switching message 1s used for instructing
the second communication device to switch the second
frequency of sending the hello packet to the first commu-
nication device to the first frequency.

Optionally, after the access network device releases the air
interface resource occupied by the first communication
channel, the second communication device switches the
second frequency of sending the hello packet to the first
communication device to the first frequency when traflic
(data traflic and/or protocol tratlic) of the first communica-
tion channel 1s detected, and sends a frequency switching,
message to the first communication device. The first com-
munication device switches the second frequency of sending,
the hello packet to the second communication device to the
first frequency according to the frequency switching mes-
sage.

Specifically, the access network device reallocates an air
interface resource to the first communication channel when
sensmg uplink traflic of the user equipment or downlink
traflic of the core network device, where the trathic includes
data traflic or protocol trailic, so that a hello packet or
service data 1s transmitted over the first communication
channel by using the air interface resource. In this way, when
detecting the traflic of the first communication channel, the
user equipment or the core network device switches the
second frequency at which the user equipment or the core
network device sends the hello packet the peer device back
to the first frequency, and sends a frequency switching
message for imstructing the peer device to switch the second
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frequency of sending the hello packet back to the first
frequency, thereby ensuring normal use of the first commu-
nication channel.

It should be noted that, this embodiment of the present
application may be applied 1n a scenario of hybrid network-
ing of a DSL (digital subscriber line) and LTE. In this
scenario, the core network device 1s an HAAP (hybrid access
aggregation point) server, and the user equipment 1s an HG
(home gateway). The HAAP server 1s deployed with coor-
dination of an HA (hybrid access) to implement that dual
tunnels of a DSL and LTE are bound to each home gateway
to provide higher bandwidth for a terminal user of the home
gateway. In this way, the home gateway or the HAAP server
decreases a frequency of sending a hello packet between the
home gateway and the HAAP server when determining that
service data 1s not transmitted over the LTE channel by using
an air interface resource, so that an eNodeB i1n the LTE
channel releases the air iterface resource occupied by the
LTE channel when the hello packet 1s not detected, and the
cNodeB may allocate the air interface resource to another
channel, thereby improving air interface resource utilization.
If the home gateway and the HAAP server determine that
service data or a hello packet i1s transmitted over the L'TE
channel by using the air interface resource, that 1s, when the
home gateway or the HAAP server detects data traflic or
protocol traflic, a frequency at which both devices send hello
packets 1s restored and normal use of the LTE channel 1s
ensured.

In addition, because an L'TE channel and a DSL channel
exist between a home gateway and an HAAP server 1n the
scenar1o of hybrid networking of a DSL and LTE, the home
gateway and the HAAP server may send a hello packet to the
peer device by using the DSL channel. In this way, after the
cNodeB releases the air interface resource occupied by the
LTE channel, the hello packet between the home gateway
and the HAAP server may still be properly sent. In this case,
the home gateway and the HAAP need only to detect data
tratlic used by the LTE channel, and restore a frequency of
sending the hello packets by both the devices when 1t 1s
determined that service data 1s transmitted over the LTE
channel by using the air interface resource.

Optionally, 1f the first communication device 1s a core
network device and the second communication device 1s
user equipment, when the core network device receives a
request message of establishing a second communication
channel, 1f the second communication channel conflicts with
the first communication channel, the core network device
sends a channel verification message to the user equipment
over the first communication channel. If the core network
device fails to receive a channel verification response mes-
sage sent by the user equipment, the core network device
retransmits the channel verification message to the user
equipment over the first communication channel, and the
first communication channel 1s deleted 11 the core network
device still fails to receive the channel verification response
message sent by the user equipment after the core network
device retransmits the channel verification message to the
user equipment N times, where the N 1s a natural number.

It should be noted that in the prior art, 1f user equipment
1S powered ofl or restarts, a core network device may not
percerve the power-ofl or restarting of the user equipment
immediately. In this case, a first communication channel
between the user equipment and the core network device
may still be maintained until a hello packet expires. In this
way, 11 1t 1s detected that a time after the hello packet expires
1s too long, waste of the air mterface resource occupied by
the first communication channel may be caused. And, when
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the core network device receirves a request message of
establishing a second communication channel sent by the
user equipment or another user equipment, 1f the second
communication channel requested by the request message
conflicts with the first communication channel, the second
communication channel cannot be established. In this
embodiment of the present application, when determining
that the second communication channel conflicts with the
first communication channel, the core network device sends
a channel verification message to the user equipment over
the first communication channel to verily whether the first
communication channel 1s normally used. After the core
network device retransmits the channel verification message
multiple times, 1f the core network device still fails to
receive the channel verification response message sent by
the user equipment, the core network device deletes the first
communication channel and releases the air interface
resource occupied by the first communication channel. In
addition, the core network device may allocate the air
interface resource to the second communication channel
directly, thereby further improving air interface resource
utilization.

Exemplarily, when the core network device receives a
channel establishment request message of the second com-
munication channel, the core network device acquires an 1P
address of the second communication channel carried 1n the
channel establishment request message. If the IP address 1s
the same as an IP address of the first communication
channel, the core network device determines that the second
communication channel conflicts with the first communica-
tion channel.

It should be noted that, 1f the second communication
channel 1s a communication channel, which 1s requested by
the user equipment, established between the user equipment
and the core network device, the core network device may
acquire a device 1dentifier of the user equipment when the
core network device receives the channel establishment
request message of the user equipment, and may determine
that the second communication channel contlicts with the
first communication channel when the core network device
determines that the user equipment corresponds to both the
first communication channel and the second communication
channel according to the device identifier. Where a corre-
spondence between the device i1dentifier of the user equip-
ment and a communication channel 1s stored i1n the core
network device.

According to the foregoing solutions, when it 1s detected
that service data 1s not transmitted, by using an air interface
resource, over a communication channel that occupies the
air 1interface resource, a frequency at which communication
devices at both ends of the communication channel send a
hello packet 1s decreased, so that an access network device
cannot detect the hello packet within a packet detection
period. In this way, the access network device releases the
air interface resource when the hello packet 1s not detected
within the packet detection period, so that the access net-
work device may allocate the air interface resource to
another communication channel, thereby improving air
interface resource utilization.

An embodiment of the present application provides a
method for controlling an air interface resource. As shown
in FIG. 2, the method includes:

S201. A second communication device sends a hello
packet to a first communication device over a {irst commu-
nication channel at a first frequency after an access network
device allocates an air interface resource to the first com-
munication channel.
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The first communication channel 1s a communication
channel, which passes through the access network device,
between the access network device and the second commu-
nication device.

In addition, the second communication device 1s a core
network device or user equipment. With reference to the
previous embodiment, this embodiment of the present appli-
cation and the previous embodiment illustrate devices on
different sides of the first communication channel, respec-
tively. That 1s, 1f the first communication device in the
previous embodiment 1s a core network device, the second
communication device in this embodiment of the present
application 1s user equipment; if the first communication
device 1n the previous embodiment 1s user equipment, the
second communication device in this embodiment of the
present application 1s a core network device.

S5202. When the first communication device detects that
service data 1s not transmitted over the first communication
channel by using the air interface resource and switches the
first frequency of sending a hello packet to the second
communication device to a second frequency (the second
frequency 1s less than the first frequency), the second
communication device recerves a first frequency switching
message sent by the first communication device.

Specifically, for details about an action of the first com-
munication device 1n the step S202, refer to a corresponding
description of step S103 1n the previous embodiment of the
present application.

S5203. The second communication device switches the
first frequency of sending the hello packet to the first
communication device to the second frequency according to
the first frequency switching message, so as to release the air
interface resource occupied by the {first communication
channel when the access network device fails to receive the
hello packet within a packet detection period.

In a possible implementation manner of the present appli-
cation, both the core network device and the user equipment
may detect whether service data is transmitted over the first
communication channel by using the air interface resource.
Based on a priority principle, when either device detects that
the service data 1s not transmitted over the first communi-
cation channel by using the air interface resource first, the
device decreases a frequency at which the device sends the
hello packet to the peer device and sends a frequency
switching message to instruct the peer device also to
decrease a frequency of sending a hello packet.

In addition, the first frequency and the second frequency
may be pre-configured by a user. It should be noted that, the
first frequency should enable the access network device to
receive the hello packet within the packet detection period,
and the second frequency should enable the access network
device to fail to recerve the hello packet within the packet
detection period. For example, the packet detection period 1s
20 s, and the first communication device and the second
communication device send one hello packet at the first
frequency every 10 s; 1n this case, the access network device
1s capable of receiving the hello packet within the packet
detection period. IT the first communication device and the
second communication device send one hello packet at the
second frequency every 30 s; 1n this case, the access network
device cannot receive the hello packet within the packet
detection period. In this way, because the access network
device may release the air interface resource occupied by the
first communication channel when the hello packet 1s not
received within the packet detection period, the air interface
resource may be occupied by another communication chan-
nel that needs to transmit service data, thereby improving air
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interface resource utilization. That 1s, the first frequency
should be greater than a packet detection frequency, and the
second frequency should be less than the packet detection
frequency, where the packet detection frequency=I1/the
packet detection period.

Further, after the access network device releases the air
interface resource occupied by the first communication
channel, when the first communication device detects tratlic
of the first communication channel and switches the second
frequency of sending the hello packet to the second com-
munication device to the first frequency, the second com-
munication device recerves a second frequency switching
message sent by the first communication device, and
switches the second frequency of sending the hello packet to
the first communication device to the first frequency accord-
ing to the second frequency switching message.

Optionally, after the access network device releases the air
interface resource occupied by the first communication
channel, the second communication device detects the tratlic
of the first communication channel according to a preset
traflic detection period, and switches the second frequency
of sending the hello packet to the first communication device
to the first frequency when the traflic 1s detected within the
traflic detection period, and then sends a frequency switch-
ing message to the first communication device, where the
frequency switching message 1s used for instructing the first
communication device to switch the second frequency of
sending the hello packet to the second communication
device to the first frequency.

Optionally, if the first communication device 1s a core
network device and the second communication device 1s
user equipment, a channel verification message sent by the
core network device 1s received when the core network
device recerves a request message ol establishing a second
communication channel and determines that the second
communication channel conflicts with the first communica-
tion channel, and a channel verification response message 1s
sent to the core network device according to the channel
verification message, so that the core network device main-
tains, according to the channel verification response mes-
sage, the air iterface resource occupied by the first com-
munication channel.

It should be noted that, after retransmitting the channel
verification message multiple times, 11 the core network
device still fails to receive the channel verification response
message sent by the user equipment, the core network device
deletes the first communication channel and releases the air
interface resource occupied by the first communication
channel. In addition, the core network device may allocate
the air interface resource to the second communication
channel directly, thereby further improving air interface
resource utilization.

According to the foregoing solutions, when it 1s detected
that service data 1s not transmitted, by using an air intertace
resource, over a communication channel that occupies the
alr 1interface resource, a frequency at which communication
devices at both ends of the communication channel send a
hello packet 1s decreased, so that an access network device
cannot detect the hello packet within a packet detection
period. In thus way, the access network device releases the
air interface resource when the hello packet 1s not detected
within the packet detection period, so that the access net-
work device may allocate the air interface resource to
another communication channel, thereby improving air
interface resource utilization.

Specifically, the access network device reallocates an air
interface resource to the first communication channel when
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sensing uplink trathic of the user equipment or downlink
trattic of the core network device, where the tratlic includes
data traflic or protocol traflic, so that a hello packet or
service data 1s transmitted over the first communication
channel by using the air interface resource. In this way, when
detecting the traflic of the first communication channel, the
user equipment or the core network device switches the
second frequency at which the user equipment or the core
network device sends the hello packet the peer device back
to the first frequency, and sends a Irequency switching
message for mstructing the peer device to switch the second
frequency of sending the hello packet back to the first
frequency, thereby ensuring normal use of the first commu-
nication channel.

It should be noted that, this embodiment of the present

application may be applied 1n a scenario of hybrid network-
ing of a DSL (digital subscriber line) and LTE. In this
scenario, the core network device 1s an HAAP (hybrid access
aggregation point) server, and the user equipment 1s an HG
(home gateway). The HAAP server 1s deployed with coor-
dination of an HA (hybrid access) to implement that dual
tunnels of a DSL and LTE are bound to each home gateway
to provide higher bandwidth for a terminal user of the home
gateway. In this way, the home gateway or the HAAP server
decreases a frequency of sending a hello packet between the
home gateway and the HAAP server when determining that
service data 1s not transmitted over the LTE channel by using
an air interface resource, so that an eNodeB 1n the L'TE
channel releases the air iterface resource occupied by the
LTE channel when the hello packet 1s not detected, and the
cNodeB may allocate the air interface resource to another
channel, thereby improving air interface resource utilization.
If the home gateway and the HAAP server determine that
service data or a hello packet i1s transmitted over the L'TE
channel by using the air interface resource, that 1s, when the
home gateway or the HAAP server detects data traflic or
protocol traflic, a frequency at which both devices send hello
packets 1s restored and normal use of the LTE channel 1s
ensured.

In addition, because an L'TE channel and a DSL channel
exist between a home gateway and an HAAP server in the
scenario of hybrid networking of a DSL and LTE, the home
gateway and the HAAP server may send a hello packet to the
peer device by using the DSL channel. In this way, after the
cNodeB releases the air interface resource occupied by the
LTE channel, the hello packet between the home gateway
and the HAAP server may still be properly sent. In this case,
the home gateway and the HAAP need only to detect data
traflic used by the LTE channel, and restore a frequency of
sending the hello packets by both the devices when 1t 1s
determined that service data 1s transmitted over the LTE
channel by using the air interface resource.

To make persons skilled 1n the art more clearly understand
technical solutions, provided in the embodiments of the
present application, of the method for controlling an air
interface resource, the following describes 1n detail, by using
specific embodiments, the method for controlling an air
interface resource according to an embodiment of the pres-
ent application. This embodiment 1s described by using an
example 1n which a first communication device 1s a core
network device and a second communication device 1s user
equipment. As shown in FIG. 3, the method includes the
following steps:

S301. The core network device sends a hello packet to the
user equipment over a first communication channel accord-
ing to a first frequency.
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It should be noted that, before step S301, the user equip-
ment sends a channel establishment request message to the
access network device, the access network device sends the
channel establishment request message to the core network
device, and the core network device establishes the first
communication channel with respect to the user equipment
according to the channel establishment request message and
instructs the access network device to allocate an air inter-
face resource to the first communication channel.

In addition, the first communication channel passes
through the access network device, that 1s, the hello packet
sent by the core network device to the user equipment needs
to be forwarded via the access network device.

S302. An access network device forwards the hello packet
to the user equipment when receiving the hello packet over
the first communication channel.

It should be noted that, after establishing the first com-
munication channel with the core network device, the user
equipment may also send a hello packet to the core network
device, where frequencies at which both devices send hello
packets needs to be consistent.

S303. The user equipment sends a hello packet to the core
network device over the first communication channel at the
first frequency.

S304. The access network device forwards the hello
packet to the core network device when receiving, over the
first communication channel, the hello packet sent by the
user equipment to the core network device.

S30S. If data traflic sent to the user equipment fails to be
detected within a traflic detection period, the core network
device switches the first frequency of sending the hello
packet to the user equipment to a second frequency.

The traflic detection period may be preset by a user, and
1s related to a time allowed for which no service data is
carried on the air interface resource. For example, 1f 1t 1s
expected that the access network device releases the air
interface resource when no service data 1s carried on the air
interface resource for 10 minutes, the traflic detection period
may be preset as 10 minutes.

S306. The core network device sends a first frequency
switching message to the user equipment over the first
communication channel.

S307. The access network device sends the first frequency
switching message to the user equipment when receiving the
first frequency switching message over the first communi-
cation channel.

S308. The user equipment switches the first frequency of
sending the hello packet to the core network device to the
second frequency according to the first frequency switching
message, where the second frequency 1s less than the first
frequency.

It should be noted that, the first frequency and the second
frequency may be preset by a user, and may be specific
frequency values or may be frequency ranges, which are not
limited 1n the present application.

In addition, because the access network device releases
the air interface resource occupied by the communication
channel when a hello packet i1s not received over the
communication channel within the packet detection period,
setting of the first frequency and the second frequency 1s
related to the packet detection period. For example, the
packet detection period 1s 20 s, and the core network device
and the user equipment send one hello packet at the first
frequency every 10 s; 1n this case, the access network device
1s capable of recerving the hello packet within the packet
detection period. If the core network device and the user
equipment send one hello packet at the second frequency
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every 50 s; 1n this case, the access network device cannot
receive the hello packet within the packet detection period.
In this way, because the access network device may release
the air interface resource occupied by the first communica-
tion channel when the hello packet 1s not received within the
packet detection period, the air interface resource may be
occupied by another communication channel that needs to
transmit service data, thereby improving air interface
resource utilization. That 1s, the first frequency should be
greater than a packet detection frequency, and the second
frequency should be less than the packet detection fre-
quency, where the packet detection frequency=1/the packet
detection period.

S5309. The access network device releases the air interface
resource occupied by the first communication channel when
the hello packet 1s not received within the traflic detection
period.

S310. The access network device reallocates an air inter-
face resource to the first communication channel.

Specifically, the access network device reallocates the air
interface resource to the first communication channel when
sensing uplink traflic of the user equipment or downlink
trattic of the core network device, where the tratlic includes
data traflic or protocol traflic, so that a hello packet or
service data 1s transmitted over the first communication
channel by using the air interface resource.

S311. The core network device switches the second
frequency of sending a hello packet to the user equipment to
the first frequency when detecting downlink tratlic of the
first communication channel within the traflic detection
period.

S312. The core network device sends a second frequency
switching message to the user equipment over the first
communication channel.

S313. The access network device sends the second 1re-
quency switching message to the user equipment when
receiving the second frequency switching message over the
first communication channel.

S314. The user equipment switches the second frequency
of sending a hello packet to the core network device to the
first frequency according to the second frequency switching
message.

It should be noted that, alternatively, the user equipment
may 1nitiate, by detecting uplink trailic of the first commu-
nication channel, switching of a frequency of sending the
hello packet. Therefore, optionally, based on a priority
principle, when the user equipment first detects the uplink
traflic of the first communication channel, step S315 to step
S318 are performed.

S315. When detecting uplink traflic of the first commu-
nication channel within the traflic detection period, the user
equipment switches the second frequency of sending the
hello packet to the core network device to the first frequency.

S316. The user equipment sends a frequency switching
message to the core network device over the first commu-
nication channel.

S317. The access network device sends the frequency
switching message to the core network device when receiv-
ing the frequency switching message over the first commu-
nication channel.

S318. The core network device switches the second
frequency of sending the hello packet to the user equipment
to the first frequency according to the frequency switching
message.

In this way, when 1t 1s detected that service data i1s not
transmitted, by using an air interface resource, over a
communication channel that occupies the air interface
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resource, a Irequency at which communication devices at
both ends of the communication channel send a hello packet
1s decreased, so that an access network device cannot detect
the hello packet within a packet detection period. In this
way, the access network device releases the air interface
resource when the hello packet 1s not detected within the
packet detection period, so that the access network device
may allocate the air interface resource to another commu-
nication channel, thereby improving air interface resource
utilization.

Optionally, based on step S319 to step S321, air interface
resource utilization may be further improved.

S319. The core network device determines that the second
communication channel conflicts with the first communica-
tion channel when receiving a request message of establish-
ing a second communication channel.

The request message may be sent by the user equipment
or another user equipment to the core network device.

Exemplarily, when receirving a channel establishment
request message with respect to the second communication
channel, the core network device acquires an IP address of
the second communication channel carried in the channel
establishment request message. It the IP address 1s the same
as an IP address of the first communication channel, the core
network device determines that the second communication
channel contlicts with the first communication channel.

It should be noted that, 1 the second communication
channel 1s a communication channel, which 1s requested by
the user equipment, established between the user equipment
and the core network device, the core network device may
acquire a device i1dentifier of the user equipment when
receiving the channel establishment request message of the
user equipment, and then may determine that the second
communication channel conflicts with the first communica-
tion channel when determining that the user equipment
corresponds to both the first communication channel and the
second communication channel according to the device
identifier, where a correspondence between the device 1den-
tifier of the user equipment and a communication channel 1s
stored 1n the core network device.

5320. The core network device sends a channel verifica-
tion message to the user equipment over the first commu-
nication channel.

S321. After retransmitting the channel verification mes-
sage to the user equipment N times, 1f the core network
device fails to receive a channel verification response mes-
sage sent by the user equipment, the core network device
deletes the first communication channel.

It should be noted that, 1n the prior art, 1f user equipment
1s powered ofl or restarts, a core network device may not be
sensed 1immediately. In this case, a first communication
channel between the user equipment and the core network
device may still be maintained until a hello packet expires.
In this way, 11 1t 1s detected that a time after the hello packet
expires 1s too long, waste of the air interface resource
occupied by the first communication channel may be caused.
Meanwhile, when the core network device recerves a request
message ol establishing a second communication channel
sent by the user equipment or another user equipment, i1 the
second communication channel requested by the request
message contlicts with the first communication channel, the
second communication channel cannot be established. In
this embodiment of the present application, when determin-
ing that the second communication channel conflicts with
the first communication channel, the core network device
sends a channel verification message to the user equipment
over the first communication channel to verity whether the
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first communication channel 1s properly used. After retrans-
mitting the channel verification message multiple times, 1
the core network device still fails to receive the channel
verification response message sent by the user equipment,
the core network device instructs the access network device
to delete the first communication channel and release the air
interface resource occupied by the first communication
channel. In addition, the core network device may allocate
the air interface resource to the second communication
channel directly, thereby further improving air interface
resource utilization.

Moreover, for brief description, the foregoing method
embodiments are represented as a series of actions. How-
ever, persons skilled 1n the art should understand that the
present application 1s not limited to the described order of
the actions. In addition, persons skilled 1n the art should also
understand that the embodiments described herein are exem-
plary embodiments, and the mmvolved actions and modules
mentioned are not necessarily required by the present appli-
cation.

Specifically, the access network device reallocates an air
interface resource to the first communication channel when
sensing uplink traflic of the user equipment or downlink
trattic of the core network device, where the tratlic includes
data traflic or protocol traflic, so that a hello packet or
service data 1s transmitted over the first communication
channel by using the air interface resource. In this way, when
detecting the trailic of the first communication channel, the
user equipment or the core network device switches the
second frequency at which the user equipment or the core
network device sends the hello packet the peer device back
to the first frequency, and sends a Ifrequency switching
message for mstructing the peer device to switch the second
frequency of sending the hello packet back to the first
frequency, thereby ensuring normal use of the first commu-
nication channel.

It should be noted that, this embodiment of the present
application may be applied 1n a scenario of hybrid network-
ing of a DSL (digital subscriber line) and LTE. In this
scenario, the core network device 1s an HAAP (hybrid access
aggregation point) server, and the user equipment 1s an HG
(home gateway). The HAAP server 1s deployed with coor-
dination of an HA (hybrid access) to implement that dual
tunnels of a DSL and LTE are bound to each home gateway
to provide higher bandwidth for a terminal user of the home
gateway. In this way, the home gateway or the HAAP server
decreases a frequency of sending a hello packet between the
home gateway and the HAAP server when determining that
service data 1s not transmitted over the L'TE channel by using
an air interface resource, so that an eNodeB 1n the L'TE
channel releases the air interface resource occupied by the
LTE channel when the hello packet 1s not detected, and the
eNodeB may allocate the air interface resource to another
channel, thereby improving air intertace resource utilization.
If the home gateway and the HAAP server determine that
service data or a hello packet i1s transmitted over the LTE
channel by using the air interface resource, that 1s, when the
home gateway or the HAAP server detects data traflic or
protocol traflic, a frequency at which both devices send hello
packets 1s restored and normal use of the LTE channel 1s
ensured.

In addition, because an L'TE channel and a DSL channel
exist between a home gateway and an HAAP server 1n the
scenario of hybrid networking of a DSL and LTE, the home
gateway and the HAAP server may send a hello packet to the
peer device by using the DSL channel. In this way, after the
eNodeB releases the air interface resource occupied by the
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LTE channel, the hello packet between the home gateway
and the HAAP server may still be properly sent. In this case,
the home gateway and the HAAP need only to detect data
trailic used by the L'TE channel, and restore a frequency of
sending the hello packets by both the devices when 1t 1s
determined that service data 1s transmitted over the LTE
channel by using the air interface resource.

An embodiment of the present application provides a
communication device 40, corresponding to the foregoing
method embodiment of FIG. 1, all functional units of the
communication device 40 may be used in the foregoing
method steps. As shown in FIG. 4, the communication
device 40 includes:

a sending unit 41, configured to send a hello packet to a
second communication device over a first communication
channel at a first frequency alter an access network device
allocates an air interface resource to the first communication
channel, where

the first communication channel 1s a communication
channel, which passes through the access network device,
between the communication device and the second commu-
nication device, and the communication device 1s a core
network device or user equipment;

a detecting unit 42, configured to detect whether service
data 1s transmitted over the first communication channel by
using the air interface resource; and

a processing unit 43, configured to switch, when the
detecting unit 42 detects that the service data 1s not trans-
mitted over the first communication channel by using the air
interface resource, the first frequency at which the sending
unit 41 sends the hello packet to the second communication
device to a second frequency; where

the sending unit 41 1s further configured to send a first
frequency switching message to the second communication
device, where the first frequency switching message 1s used
for 1nstructing the second communication device to switch
the first frequency of sending a hello packet to the commu-
nication device to the second frequency.

The first frequency and the second frequency may be
pre-configured by a user. It should be noted that, the first
frequency should enable the access network device to
receive the hello packet within the packet detection period,
and the second frequency should enable the access network
device to fail to receive the hello packet within the packet
detection period. For example, the packet detection period 1s
20 s, and the communication device and the second com-
munication device send one hello packet at the first fre-
quency every 10 s; 1n this case, the access network device 1s
capable of recerving the hello packet within the packet
detection period. I the communication device and the
second communication device send one hello packet at the
second frequency every 50 s; 1n this case, the access network
device cannot receive the hello packet within the packet
detection period. In this way, because the access network
device may release the air interface resource occupied by the
first communication channel when the hello packet 1s not
received within the packet detection period, the air interface
resource may be occupied by another communication chan-
nel that needs to transmuit service data, thereby improving air
interface resource utilization. That 1s, the first frequency
should be greater than a packet detection frequency, and the
second frequency should be less than the packet detection
frequency, where the packet detection Irequency=1/the
packet detection period.

Optionally, the detecting unit 42 1s specifically configured
to detect traflic of the first communication channel according,
to a preset traflic detection period; the communication
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device further includes a determining umt 44, configured to
determine, when the trathic of the first communication chan-
nel 1s not detected by the detecting unit 42, that the service
data 1s not transmitted over the first communication channel
by using the air interface resource.

Exemplarily, 11 the communication device 1s a core net-
work device and the second communication device 1s user
equipment, the core network device may detect, according to
a preset traflic detection period, whether downlink data
traflic that 1s sent to the user equipment over the first
communication channel exists. If the downlink data traflic
that 1s sent to the user equipment over the first communi-
cation channel do not exist within the preset tratl

ic detection
period, then 1t may be determined that the user equipment
does not perform any data service. Therelfore, the commu-
nication device may determine that service data 1s not
transmitted over the first communication channel by using
the air interface resource. If the communication device 1s
user equipment and the second communication device 1s a
core network device, the user equipment may detect, accord-
ing to a preset trathic detection period, whether data traflic,
including uplink data traflic, 1s used by the user equipment.
When use of the data traflic 1s not detected within the traflic
detection period, 1t 1s determined that the service data 1s not
transmitted over the first communication channel by using
the air interface resource.

Optionally, the detecting unit 42 1s turther configured to
detect the traflic of the first communication channel within
the tratlic detection period after the access network device
releases the air interface resource occupied by the first
communication channel; the processing unit 43 i1s further
configured to switch the second frequency of sending the
hello packet to the second communication device to the first
frequency; the sending unit 41 1s further configured to send
a second frequency switching message to the second com-
munication device, where the second frequency switching
message 1s used for mstructing the second communication
device to switch the second frequency of sending the hello
packet to the communication device to the first frequency.

Optionally, the communication device further includes a
receiving unit 45, configured to receive a frequency switch-
ing message sent by the second communication device 1f the
second communication device detects the trafl

ic of the first
communication channel and switches the second frequency
of sending the hello packet to the communication device to
the first frequency after the access network device releases
the air interface resource occupied by the first communica-
tion channel; the processing unit 43 1s further configured to
switch, according to the frequency switching message, the
second frequency of sending the hello packet to the second
communication device to the first frequency.

Specifically, the access network device reallocates an air
interface resource to the first communication channel when
sensing uplink trathic of the user equipment or downlink
tratlic of the core network device, where the tratlic includes
data traflic or protocol traflic, so that a hello packet or
service data 1s transmitted over the first communication
channel by using the air interface resource. In this way, when
detecting the traflic of the commumnication device, the user
equipment or the core network device switches the second
frequency at which the user equipment or the core network
device sends the hello packet the peer device back to the first
frequency, and sends a frequency switching message for
instructing the peer device to switch the second frequency of
sending the hello packet back to the first frequency, thereby
ensuring normal use of the first communication channel.
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Optionally, 1f the communication device 1s a core network
device and the second communication device 1s user equip-
ment, the recerving unit 43 1s configured to receive a request
message ol establishing a second communication channel;
the determining unit 44 1s configured to determine, accord-
ing to the request message, that the second communication
channel conflicts with the first communication channel; the
sending unit 41 1s further configured to, send a channel
verification message to the user equipment over the first
communication channel, and retransmit the channel verifi-
cation message to the user equipment over the first commu-
nication channel 1f a channel verification response message
sent by the user equipment 1s not received; the processing
unit 43 1s further configured to delete the first communica-
tion channel 11 the channel verification response message
sent by the user equipment 1s not received after a channel
verification response 1s retransmitted to the user equipment
N times, where the N 1s a natural number.

According to the foregoing communication device, when
the communication device detects that service data 1s not
transmitted, by using an air interface resource, over a
communication channel that occupies the air interface
resource, a Ifrequency at which communication devices at
both ends of the communication channel send a hello packet
1s decreased, so that an access network device cannot detect
the hello packet within a packet detection period. In this
way, the access network device releases the air interface
resource when the hello packet 1s not detected within the
packet detection period, so that the access network device
may allocate the air interface resource to another commu-
nication channel, thereby improving air interface resource
utilization.

An embodiment of the present application provides a
communication device 50, corresponding to the foregoing
method embodiment of FIG. 2, all functional units of the
communication device 50 may be used in the foregoing
method steps. As shown in FIG. 5, the communication
device 50 includes:

a sending unit 31, configured to send a hello packet to a
first communication device over a first communication chan-
nel at a first frequency after an access network device
allocates an air interface resource to the first communication
channel, where

the first communication channel 1s a communication
channel, which passes through the access network device,
between the first communication device and the communi-
cation device, and the communication device 1s a core
network device or user equipment;

a recerving unit 52, configured to receive a first frequency
switching message sent by the first communication device
when the first communication device detects that service
data 1s not transmitted over the first communication channel
by using the air interface resource and switches the first
frequency of sending a hello packet to the communication
device to a second frequency; and

a processing unit 53, configured to switch, according to
the first frequency switching message, the first frequency of
sending the hello packet to the first communication device to
the second frequency.

The first frequency and the second frequency may be
pre-configured by a user. It should be noted that, the first
frequency should enable the access network device to
receive the hello packet within the packet detection period,
and the second frequency should enable the access network
device to fail to recerve the hello packet within the packet
detection period. For example, the packet detection period 1s
20 s, and the first communication device and the second
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communication device send one hello packet at the first
frequency every 10 s; 1n this case, the access network device
1s capable of receiving the hello packet within the packet
detection period. IT the first communication device and the
second communication device send one hello packet at the
second frequency every 30 s; 1n this case, the access network
device cannot receive the hello packet within the packet
detection period. In this way, because the access network
device may release the air interface resource occupied by the
first communication channel when the hello packet 1s not
received within the packet detection period, the air interface
resource may be occupied by another communication chan-
nel that needs to transmit service data, thereby improving air
interface resource utilization. That 1s, the first frequency
should be greater than a packet detection frequency, and the
second frequency should be less than the packet detection
frequency, where the packet detection Irequency=1/the
packet detection period.

Optionally, the receiving unit 52 1s further configured to
receive a second frequency switching message sent by the
first communication device when the first communication
device detects traflic of the first communication channel and
switches the second frequency of sending the hello packet to
the communication device to the first frequency after the
access network device releases the air interface resource
occupied by the first communication channel; the processing
unmt 53 1s further configured to switch the second frequency
of sending the hello packet to the first communication device
to the first frequency according to the second frequency
switching message.

Optionally, the communication device further includes a
detecting unit 54, configured to detect traflic of the first
communication channel according to a preset trathic detec-
tion period after the access network device releases the air
interface resource occupied by the {first communication
channel; the processing unit 53 1s further configured to
switch the second frequency of sending the hello packet to
the first communication device to the first frequency; the
sending unit 51 1s further configured to send a frequency
switching message to the first communication device, where
the frequency switching message 1s used for instructing the
first communication device to switch the second frequency
of sending the hello packet to the communication device to
the first frequency.

Specifically, the access network device reallocates an air
interface resource to the first communication channel when
sensing uplink traflic of the user equipment or downlink
tratlic of the core network device, where the tratlic includes
data traflic or protocol traflic, so that a hello packet or
service data 1s transmitted over the first communication
channel by using the air interface resource. In this way, when
detecting the traflic of the first communication channel, the
user equipment or the core network device switches the
second frequency at which the user equipment or the core
network device sends the hello packet the peer device back
to the first frequency, and sends a frequency switching
message for instructing the peer device to switch the second
frequency of sending the hello packet back to the first
frequency, thereby ensuring normal use of the first commu-
nication channel.

Optionally, 11 the first communication device 1s a core
network device and the communication device 1s user equip-
ment, the recetving unit 52 1s further configured to receive
a channel verification message sent by the core network
device when the core network device receives a request
message of establishing a second communication channel
and determines that the second communication channel
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contlicts with the first communication channel; the sending
unit 51 1s further configured to send, according to the
channel wverification message, a channel verification
response message to the core network device, so that the
core network device maintains, according to the channel
verification response message, the air interface resource
occupied by the first communication channel.

According to the foregoing communication device, the
communication device receives the frequency switching
message sent by the first communication device when the
first commumnication device corresponding to the communi-
cation device detects that service data 1s not transmitted over
a communication channel between both the devices by using
an air interface resource and switches the first frequency of
sending the hello packet over the communication channel to
the second frequency, and a frequency at which communi-
cation devices at both ends of the communication channel
send a hello packet 1s decreased, so that an access network
device cannot detect the hello packet within a packet detec-
tion period. In this way, the access network device releases
the air interface resource when the hello packet 1s not
detected within the packet detection period, so that the
access network device may allocate the air interface
resource to another communication channel, thereby
improving air interface resource utilization.

An embodiment of the present application provides a
communication device 60, and the communication device 60
1s a core network device or user equipment. As shown 1n
FI1G. 6, the communication device 60 includes:

a processor 61, a communications interface 62, a memory
63 and a communications bus 64, where the processor 61,
the communications iterface 62 and the memory 63 com-
plete communication with each other through the commu-
nications bus 64.

The processor 61 may be a multi-core central processing,
unit (CPU), or an application specific integrated circuit
ASIC (Application Specific Integrated Circuit), or config-
ured to be one or multiple integrated circuits that implement
this embodiment of the present application.

The memory 63 1s configured to store program code,
where the program code includes a computer operation
instruction and a network flow graph. The memory 63 may
include a high speed random access memory (RAM), and
may also include a non-volatile memory, for example, at
least one disk memory.

The communications interface 62 1s configured to 1mple-
ment connection and communication between these appa-
ratuses.

The processor 61 1s configured to execute the program
code 1n the memory 63 to perform the following operations:

sending a hello packet to a second communication device
over a first communication channel at a first frequency after
an access network device allocates an air interface resource
to the first communication channel, where the first commu-
nication channel 1s a communication channel, which passes
through the access network device, between the communi-
cation device 60 and the second communication device, and
the communication device 60 1s a core network device or
user equipment;

detecting, by the communication device 60, whether
service data 1s transmitted over the first communication
channel by using the air interface resource;

switching, when 1t 1s detected that the service data 1s not
transmitted over the first communication channel by using
the air interface resource, the first frequency of sending the
hello packet to the second communication device to a
second frequency; and
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sending a first frequency switching message to the second
communication device, where the first frequency switching
message 1s used for mnstructing the second commumnication
device to switch the first frequency of sending a hello packet
to the communication device to the second frequency.

Optionally, the detecting, by the communication device,
whether service data 1s transmitted over the first communi-
cation channel by using the air interface resource includes:

detecting data traflic of the first communication channel
according to a preset trathic detection period; and

determining, when the data traflic of the first communi-
cation channel 1s not detected within the traflic detection
period, that the service data i1s not transmitted over the first
communication channel by using the air interface resource.

Optionally, the operations further include:

switching, when the traflic of the first communication
channel 1s detected within the traflic detection period, the
second frequency of sending the hello packet to the second
communication device to the first frequency; and

sending a second Irequency switching message to the
second communication device, where the second frequency
switching message 1s used for instructing the second com-
munication device to switch the second frequency of send-
ing the hello packet to the communication device to the first
frequency.

Optionally, the operations further include:

receiving a frequency switching message sent by the
second communication device when the second communi-
cation device detects the traflic of the first communication
channel and switches the second frequency of sending the
hello packet to the communication device to the first fre-
quency; and

switching, according to the frequency switching message,
the second frequency of sending the hello packet to the
second communication device to the first frequency.

Optionally, 1f the communication device 1s a core network
device and the second communication device 1s user equip-
ment, the operations further include: sending a channel
verification message to the user equipment over the first
communication channel when the core network device
receives a request message ol establishing a second com-
munication channel and determines that the second commu-
nication channel conflicts with the first communication
channel;

retransmitting, when the core network device fails to
receive a channel verification response message sent by the
user equipment, the channel verification message to the user
equipment over the first communication channel; and

deleting the first communication channel if the core
network device fails to receive the channel verification
response message sent by the user equipment after retrans-
mitting the channel verification message to the user equip-
ment N times, where the N 1s a natural number.

Persons skilled in the art may clearly understand that for
case and brevity of description, the foregoing division of
function modules 1s used only as an example. In practical
application, the foregoing functions may be undertaken by
different function modules as required, that is, the internal
structure of an apparatus 1s divided into different function
modules to implement all or a part of the functions described
above. For a detailed working process of the foregoing
system, apparatus, and unit, refer to a corresponding process
in the foregoing method embodiments, and details are not
described herein.

An embodiment of the present application provides a
communication device 70, and the communication device 70
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1s a core network device or user equipment. As shown 1n
FI1G. 7, the communication device 70 includes:

a processor 71, a communications nterface 72, a memory
73 and a communications bus 74, where the processor 71,
the communications intertace 72 and the memory 73 com-
plete communication with each other through the commu-
nications bus 74.

The processor 71 may be a multi-core central processing,
unit (CPU), or an application specific integrated circuit
ASIC (Application Specific Integrated Circuit), or config-
ured to be one or multiple integrated circuits that implement
this embodiment of the present application.

The memory 73 1s configured to store program code,
where the program code includes a computer operation
instruction and a network flow graph. The memory 73 may
include a high speed RAM memory, and may also include a
non-volatile memory, for example, at least one disk memory.

The communications interface 72 1s configured to 1mple-
ment connection and communication between these appa-
ratuses.

The processor 71 1s configured to execute the program
code 1n the memory 73 to perform the following operations:

sending, by the communication device 70, a hello packet
to a first communication device over a first communication
channel at a first frequency alter an access network device
allocates an air interface resource to the first communication
channel, where the first communication channel 1s a com-
munication channel, which passes through the access net-
work device, between the first communication device and
the communication device 70, and the communication
device 70 1s a core network device or user equipment;

receiving a lirst frequency switching message sent by the
first communication device when the first communication
device detects that service data 1s not transmitted over the
first communication channel by using the air interface
resource and switches the first frequency of sending a hello
packet to the communication device to a second frequency;
and switching, according to the first frequency switching
message, the first frequency of sending the hello packet to
the first communication device to the second frequency.

Optionally, the operations turther include:

receiving, when the first communication device detects
traflic of the first communication channel and switches the
second frequency of sending the hello packet to the com-
munication device to the first frequency, a second frequency
switching message sent by the first communication device;
and

switching, according to the second frequency switching
message, the second frequency of sending the hello packet
to the first communication device to the first frequency.

Optionally, the operations further include:

switching, when traflic of the first communication channel
1s detected according to a preset tratlic detection period, the
second frequency of sending the hello packet to the first
communication device to the first frequency; and

sending a frequency switching message to the first com-
munication device, where the frequency switching message
1s used for instructing the first commumcation device to
switch the second frequency of sending the hello packet to
the communication device to the first frequency.

Optionally, if the first communication device 1s a core
network device and the communication device 1s user equip-
ment, the operations further include:

receiving a channel verification message sent by the core
network device when the core network device receives a
request message of establishing a second communication
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channel and determines that the second communication
channel conflicts with the first communication channel; and

sending, according to the channel verification message, a
channel verification response message to the core network
device, so that the core network device maintains, according
to the channel verification response message, the air inter-
face resource occupied by the first communication channel.

Persons skilled in the art may clearly understand that for
case and brevity of description, the foregoing division of
function modules 1s used only as an example. In practical
application, the foregoing functions may be undertaken by
different function modules as required, that 1s, the internal
structure of an apparatus 1s divided into different function
modules to implement all or a part of the functions described
above. For a detailled working process of the foregoing
system, apparatus, and unit, refer to a corresponding process
in the foregoing method embodiments, and details are not
described herein.

An embodiment of the present application provides an air
interface resource control system. As shown in FIG. 8, the
air interface resource control system includes an access
network device 81, the air interface resource control system
further includes: a core network device 82 and a user
equipment 83, where the user equipment 83 1s connected to
the access network device 81, and the access network device
81 1s connected to the core network device 82.

The access network device 1s configured to allocate an air
interface resource for a communication channel between the
core network device 82 and the user equipment 83.

The core network device 82 1s a communication device
40/communication device 60 as shown 1n FIG. 4/FIG. 6, and
for specific description, refer to the corresponding descrip-
tion of FIG. 4/FIG. 6, which 1s not described herein. In this
case, the user equipment 83 1s a communication device
50/communication device 70 as shown in FIG. 5/FIG. 7, and
for specific description, refer to the corresponding descrip-
tion of FIG. 5/FIG. 7, which 1s not described herein. Alter-
natively:

The core network device 82 1s a communication device
50/communication device 70 as shown 1n FIG. 5/FIG. 7, and

for specific description, refer to the corresponding descrip-
tion of FIG. §/FIG. 7, which 1s not described herein. In this
case, the user equipment 83 1s a communication device
40/communication device 60 as shown 1n FIG. 4/FIG. 6, and
for specific description, refer to the corresponding descrip-
tion of FIG. 4/FIG. 6, which 1s not described herein.
According to the foregoing air interface resource control
system, when 1t 1s detected that service data 1s not transmit-
ted, by using an air interface resource, over a communica-
tion channel that occupies the air interface resource, a
frequency at which communication devices at both ends of
the communication channel send a hello packet 1s decreased,
so that an access network device cannot detect the hello
packet within a packet detection period. In this way, the
access network device releases the air interface resource
when the hello packet 1s not detected within the packet
detection period, so that the access network device may
allocate the air interface resource to another communication
channel, thereby improving air interface resource utilization.
The foregoing descriptions are merely specific embodi-
ments of the present application, but are not intended to limit
the protection scope of the present application. Any varia-
tion or replacement readily figured out by persons skilled in
the art within the technical scope disclosed in the present
application shall fall within the protection scope of the
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present application. Therefore, the protection scope of the

present application shall be subject to the protection scope of

the claims.
Additionally, statements made herein characterizing the
invention refer to an embodiment of the mnvention and not
necessarily all embodiments.
What 1s claimed 1s:
1. A method, comprising:
sending, by a first communication device, hello packets at
a first frequency to a second communication device
over a first communication channel, wherein the first
communication channel 1s a communication channel
between the first communication device and the second
communication device, and wherein the first commu-
nication channel 1s based on an air interface resource;

in response to tratlic not passing over the first communi-
cation channel for a predetermined amount of time,
sending, by the first communication device, hello pack-
ets at a second frequency to the second communication
device over the first communication channel, wherein
sending hello packets at the second frequency corre-
sponds to sending hello packets less frequently than
sending hello packets at the first frequency, wherein the
first frequency 1s higher than a packet detection fre-
quency, wherein the second frequency 1s lower than the
packet detection frequency, wherein the packet detec-
tion frequency 1s the reciprocal of a packet detection
period, and whereimn the air interface resource 1is
released based on a hello packet not being transmitted
over the first communication channel during the packet
detection period; and

sending, by the first communication device, a first mes-

sage to the second communication device for instruct-
ing the second communication device to send hello
packets at the second frequency.
2. The method according to claim 1, further comprising:
based on traflic of the first communication channel being
detected within a preset tratlic detection period, switch-
ing, by the first communication device, from sending
hello packets at the second frequency to sending hello
packets at the first frequency; and
sending, by the first communication device, a second
message to the second communication device for
instructing the second communication device to switch
from sending hello packets at the second frequency to
sending hello packets at the first frequency.
3. The method according to claim 1, further comprising:
receiving, by the first communication device, a message
from the second communication device; and

switching, by the first communication device, according
to the message, from sending hello packets at the
second frequency to sending hello packets at the first
frequency.

4. The method according to claim 1, wherein the first
communication device 1s a core network device and the
second communication device 1s a user equipment, and
wherein the method further comprises:

sending, by the core network device, a channel verifica-

tion message to the user equipment over the first
communication channel based on the core network
device receiving a request message for establishing a
second communication channel between the core net-
work device and the user equipment and the second
communication channel conflicting with the first com-
munication channel;

retransmitting, by the core network device, based on the

core network device failing to receive a channel veri-
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fication response message from the user equipment, the
channel verification message to the user equipment
over the first communication channel; and

deleting, by the core network device, the first communi-
cation channel based on the core network device failing
to receive the channel verification response message
from the user equipment after retransmitting the chan-
nel verification message to the user equipment N times,
wherein N 1s a natural number.

5. The method according to claim 1, wherein the traflic

comprises data traflic or protocol traffic.
6. The method according to claim 1, wherein the first

frequency 1s preconfigured by a user.
7. The method according to claim 1, wherein the first
communication channel passes through an access network
device, and wherein the air interface resource 1s allocated by
the access network device.
8. The method according to claim 1, wherein the first
communication device 1s a home gateway (HG) and the
second communication device 1s a hybrid access aggregation
point (HAAP) server;
wherein the first communication channel 1s a wireless
communication channel between the HG and the
HAAP server; and

wherein after releasing the air interface resource, hello
packets are transmitted between the HG and the HAAP
server through a second communication channel
between the HG and the HAAP server.

9. A first communication device, wherein the first com-
munication device comprises a processor and a memory,
wherein the memory 1s configured to store program code,
and wherein the processor i1s configured to execute the
program code 1n the memory to facilitate the following
operations:

sending hello packets at a first frequency to a second

communication device over a first communication
channel, wherein the first communication channel 1s a
communication channel between the first communica-
tion device and the second communication device, and
wherein the first communication channel 1s based on an
air interface resource;

in response to traflic not passing over the first communi-

cation channel for a predetermined amount of time,
sending hello packets at a second frequency to the
second communication device over the first communi-
cation channel, wherein sending hello packets at the
second frequency corresponds to sending hello packets
less frequently than sending hello packets at the first
frequency, wherein the first frequency 1s higher than a
packet detection frequency, wherein the second fre-
quency 1s lower than the packet detection frequency,
wherein the packet detection frequency 1s the reciprocal
of a packet detection period, and wherein the air
interface resource 1s released based on a hello packet
not being transmitted over the first communication
channel during the packet detection period; and
sending a first message to the second communication
device for instructing the second communication
device to send hello packets at the second frequency.

10. The first communication device according to claim 9,
wherein the processor 1s further configured to execute the
program code 1n the memory to facilitate:

based on traflic of the first communication channel being

detected within a preset trathic detection period, switch-
ing from sending hello packets at the second frequency
to sending hello packets at the first frequency; and
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sending a second message to the second communication
device for instructing the second communication
device to switch from sending hello packets over the
first communication channel at the second frequency to
sending hello packets over the first communication
channel at the first frequency.

11. The first communication device according to claim 9,
wherein the processor 1s further configured to execute the
program code 1n the memory to facilitate:

receiving a message from the second communication

device; and

switching, according to the message, from sending hello

packets at the second frequency to sending hello pack-
ets at the first frequency.

12. The first communication device according to claim 9,
wherein the first communication device 1s a core network
device and the second communication device 1s a user
equipment, and wherein the processor 1s further configured
to execute the program code in the memory to facilitate:

sending a channel verification message to the user equip-

ment over the first communication channel based on the
core network device receiving a request message for
establishing a second communication channel between
the core network device and the user equipment and the
second communication channel contlicting with the
first communication channel;

retransmitting, based on the core network device failing to

receive a channel verification response message from
the user equipment, the channel verification message to
the user equipment over the first communication chan-
nel; and

deleting the first communication channel based on the

core network device failing to receive the channel
verification response message from the user equipment
alter retransmitting the channel verification message to
the user equipment N times, wherein N 1s a natural
number.

13. The first communication device according to claim 9,
wherein the traflic comprises data traflic or protocol trafhic.

14. A second communication device, wherein the second
communication device comprises a processor and a memory,
wherein the memory 1s configured to store program code,
and wherein the processor i1s configured to execute the
program code in the memory to facilitate the following
operations:

sending hello packets to a first communication device

over a irst communication channel at a first frequency,
wherein the first communication channel 1s a commu-
nication channel between the first communication
device and the second communication device, and
wherein the first communication channel 1s based on an
air interface resource;

receiving a first message from the first communication

device, wherein the first message corresponds to traflic
not passing over the first communication channel for a
predetermined amount of time; and

switching, according to the first message, from sending

hello packets to the first communication device over the
first communication channel at the first frequency to
sending hello packets to the first communication device
over the first communication channel at a second
frequency, wherein sending hello packets at the second
frequency corresponds to sending hello packets less
frequently than sending hello packets at the first fre-
quency, wherein the first frequency 1s higher than a
packet detection frequency, wherein the second ire-
quency 1s lower than the packet detection frequency,
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wherein the packet detection frequency 1s the reciprocal
of a packet detection period, and wherein the air
interface resource 1s released based on a hello packet
not being transmitted over the first communication
channel during the packet detection period.

15. The second commumnication device according to claim
14, wherein the processor 1s further configured to execute
the program code 1n the memory to facilitate:

recerving a second message ifrom the first communication

device; and

switching, according to the second message, from sending

hello packets over the first communication channel at
the second frequency to sending hello packets over the
first communication channel at the first frequency.

16. The second communication device according to claim
14, wherein the processor 1s further configured to execute
the program code 1n the memory to facilitate:

based on traflic of the first communication channel being

detected according to a preset traflic detection period,
switching from sending hello packets over the first
communication channel at the second frequency to
sending hello packets over the first communication
channel at the first frequency; and

sending a message to the first communication device for

istructing the first communication device to switch
from sending hello packets over the first communica-
tion channel at the second frequency to sending hello
packets over the first communication channel at the first
frequency.

17. The second commumnication device according to claim
14, wherein the first communication device 1s a core network
device and the second communication device 1s a user
equipment, and wherein the processor 1s further configured
to execute the program code in the memory to facilitate:

recerving a channel verification message from the core

network device, wherein the channel verification mes-
sage corresponds to the core network device receiving,
a request message for establishing a second communi-
cation channel between the core network device and the
user equipment and the second communication channel
conflicts with the first communication channel; and

sending, according to the channel verification message, a

channel verification response message to the core net-
work device.

18. The second communication device according to claim
14, wherein the traflic comprises data traflic or protocol
traffic.

19. A system, comprising:

a first communication device; and

a second communication device;

where the first communication device 1s configured to:

send hello packets at a first frequency to the second

communication device over a first communication
channel between the first communication device and
the second communication device, wherein the first
communication channel 1s based on an air interface
resource;

in response to traflic not passing over the first communi-

cation channel for a predetermined amount of time,
send hello packets at a second frequency to the second
communication device over the first communication
channel, wherein sending hello packets at the second
frequency corresponds to sending hello packets less
frequently than sending hello packets at the first fre-
quency, wherein the first frequency 1s higher than a
packet detection frequency, wherein the second fre-
quency 1s lower than the packet detection frequency,
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wherein the packet detection frequency 1s the reciprocal
of a packet detection period, and wherein the air
interface resource 1s released based on a hello packet
not being transmitted over the first communication
channel during the packet detection period; and

send a first message to the second communication device

for instructing the second communication device to
send hello packets at the second frequency.
20. The system according to claim 19, wherein the tratlic
comprises data tratlic or protocol traflic.
21. The system according to claim 19, wherein the first
communication device 1s a home gateway (HG) and the
second communication device 1s a hybrid access aggregation
point (HAAP) server;
wherein the first communication channel 1s a wireless
communication channel between the HG and the
HAAP server; and

wherein the HG and the HAAP server are configured to
transmit hello packets between the HG and the HAAP
server through a second communication channel
between the HG and the HAAP server after the air
interface resource 1s released.

22. The system according to claim 21, wherein the second
communication channel 1s a digital subscriber line (DSL)
channel.
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